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FASTENER STRAPS 



Background of the Invention 
5 The invention relates to fastener straps, e.g., 

straps for bundling cables, cords and wire, and to 
methods of making such straps. 

As shown in Fig. 1, a typical fastener strap 10 
includes a relatively wide head 12 defining an opening 
10 14, and an elongated strap body 16 having an end 18 that 
is dimensioned to fit through opening 14, allowing the 
strap to be cinched around an article. 

Fastener straps are used in many different 
applications. One such application, for example, is the 
15 "bundling" of cord- like materials, such as wire, 
electrical cord and telephone cable. A cord- like 
material 15 is secured in a bundle, as shown in Fig. 1A, 
by wrapping the fastener strap 10 around a portion of the 
material 15, inserting the end 18 through opening 14, 
20 pulling the free end 17 until the strap body 16 is 

wrapped tightly around the material 15, and securing the 
free end in this position. 

Various means have been used to secure the free 
end in place, one of which is to provide the hook 

2 5 component of a hook and loop fastener on one surface of 

the strap, and the hook-engaging loop component of the 
hook and loop fastener on the opposite surface. In this 
manner, when the free end 17 is pulled tight through the 
opening 14 it can then be overlapped with and pressed 
30 down against the underlying portion of the strap body 16, 
thereby engaging the hook- bearing surface of the strap 
body 16 with the opposite loop-bearing surface. 

Fastener straps are generally manufactured by die- 
cutting a pattern defining an array of fastener straps 

3 5 into a sheet material, and separating the individual 
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fastener straps from the sheet material. An example of a 
die-cutting pattern 20, defining two arrays 11 of 
f a ^ PnPr Qt-r-apg i o . is s hown in Fig. , ? One qf - r a p in 



cross-hatched for illustration. Each array is arranged 
so that all of the heads 12 are facing in the same 
direction. The entire area 22 surrounding the fasteners 
10 is waste material and is generally discarded. 

Summary of the Invention 
In one aspect, the invention features a fastener 
strap sheet that includes (a) a sheet material having a 
first surface and a second surface substantially opposite 
the first surface, the first surface being constructed 
for face-to-face cooperating engagement with the second 
surface; and <b) a pattern of cuts extending through the 
sheet material, the cuts defining an array of fastener 
straps, each fastener strap including an elongated body 
having a predetermined width, and a head portion at one 
end of the body having a width greater than the 
predetermined width and defining an opening , through which 
the strap body can be pulled. The array of straps define 
a first set of straps and a second set of straps, the 
heads of the first set being located on a first side of 
the array and the heads of the second set being located 
on a second, opposite side of the array, and the bodies 
of the first set being directly bordered by and parallel 
with the bodies of the second set, in an interdigitated 
arrangement . 

Preferred implementations of the invention include 
one or more of the following features. A terminal 
portion of each elongated body includes a tail having a 
width that is less than the predetermined width of the 
elongated body. The heads of the first set are directly 
bordered by the tails of the second set, and the tails of 
the first set are directly bordered by the heads of the 
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second set. The cuts further define a second array of 
fastener straps, and the second ««^^!^^__ 
-^^f^r^i^T rows of collinear astener 
5 straps, in which, in alternating rows the heads o the 
first array are directly bordered by the taxis of the 
second array, and the tails of the first array are 
directly bordered by the heads of the second array. Each 
tall includes a tab at a terminal end of the taxi and a 
X, neld in region extending fro. the tab towards the head. 
The first surface of the sheet material carries an array 
If hooxs and the second surface of the sheet 
constructed for engagement with the hooxs. The second 
surface of the sheet material carries an array of hook 

" ^^TnTther aspect, the invention features a 
fastener strap including a portion of sheet 
having a first surface and a second surface substantially 
opposite the first surface, the first surface being 
2 0 Emoted for face-to-face cooperating engagement wath 
the second surface. The sheet material is shaped to 
define- (a) an elongated body having a predetermined 
"i! Z <b, a head portion at one end of the body having a 
„:lh greater than the predetermined width, and * ^ 
25 an opening through which the strap bo *~ 

and (c, a tail portion at an opposite ^ 
having a width less than the predetermined width, the 
tail being dimensioned for insertion through the opening. 

Preferred lamentations of the invention include 
one or more of the following features. The tail includes 



30 



e ui "'^ - . 

a tab at a terminal end of the tail and a 
region extending from the tab towards the head. The tab 
Js a width that is egual to or slightly greater than the 
width of the opening, and the necxed-down region has a 
3 5 width that is less than the width of the opening. 
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first surface of the sheet material carries an array ^of 
hooks and the second surface of the sheet 

—^L^ed-fe^en^-en-^ 

-^crrthTshermaterial carries an array of hoofc- 

5 enSa9in9 In 10 y r another aspect, the invention features a 

10 constructed for face to r =Vl ,_.j to 

the second surface. The sheet material is shaped to 
define (a, an elongated body having a predetermined 

* tL^hanTe'predetlrlned S£ Tl ^ 

TV,. re aion is constructed to be 
the following features. The region is 
grasped by a user to facilitate disengagement of the 
first surface of the sheet material from the second 
2 5 surface when the two surfaces are In 

engagement. The tail bas a width ess than the 

• j The tail includes a tab at a 

predetermined width The ^ ^ 

terminal end of the ta ^ 

iess than the width of the opening. The first sur 
the sheet material carries an array of hoobs and the 
second surface of the sheet material is constructed for 
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enaacement with the hooks. The second surface of the 
engagement w ho ok-engaging loops. 

She6t ^"JlL^^^ 



/oncieix u-luu . — ■ 

a plurality of fastener straps, including (a, proving a 
sheet material having a first surface and a second 
U rface substantially opposite the first sur ace the 
first surface being constructed for "°~'~*«» 
cooperating engagement with the second surface,- and (b) 
die-cutting the sheet material according to a 

reatfr ^h an! "defining an opening through which the 

strap body can be pulled. The array of straps defrnes 
strap body ^ q£ fche straps> 

f thl.fiS set being located on a first side 
L the array and the heads of the seco - , ^ 

, ^--^'-^ ^ecfly borde ed by and 
parallel with the bodies of the second set, rn 

^ d r,:z:r^^ ~ or more 0£ t he 

Allowing features. The method further includes 
and the second surface of the sheet -terrains ^ 



-r-rr rrr^ -^rr«- - 

Z;Z:Z* ™ method further includes forming the 
Ja/portions by die cuts that aimultaneously 
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portions of the bodies of adjacent straps, 
portion of each elongated body includes a ^ = 
Cidth that is less than the predetermined wrdth of the 
elongated body. The heads of the f«t set are drrectly 
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.ordered by the tail, of the second set and the tails of 
the first set are direotly bordered by the heads 

of t he tail and a necKed-in region extending fro™ th tab 
5 towards the head. The neoked-in regions of the first set 
of straps are formed by die cuts that Z 
portions of the heads of the second sets of straps, 
die cut pattern further defines a second array of 

Itene/straps, and the second array of fasten. . straps 
10 is disposed in an end-to-end relationship with the first 
array, the two arrays defining rows of collinear fastener 
straps, in which, in alternating rows, the heads o he 
first array are directly bordered by the taxis of the 
second array, and the tails of the first array are 
15 directly bordered by the heads of the second array. 
15 dlr£Ctly preferred impleme ntations of the invention provide, 
one or more of the following advantages. The fastener 
one or mo -nested" configuration 

are C ut from a sneeu xn a. 
ITLnLizes waste materia!. The fastener straps have 
20 a geometry that minimises resistance to separation when 
the fasteners are pulled apart fro. the sheet. The 
fastener straps include a tail portion that is easily 
threaded through the opening. The fastener straps 
include a tab that may allow easy disengagement of the 
25 nook component from the loop component for removal of the 

faStener 0tte r r P features and advantages will become apparent 
from the following Description of the Preferred 
Embodiments, the drawings and the claims. 

rr . : „ f n..rr^tion of t he Drawings 
Fig l is a top plan view, of a fastener strap 
according to the prior art. Fig. 1* is a perspective 
view of the fastener strap in place securing a bundle of 
wires . 
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Fig 2 is a top plan view of a die-cutting pattern 



^^^rJrr^ Pattern 
for cutting the fastener strap of Fig. 3 from a sheet 
Serial. Pig- « is an emerged detaii view of area 4A 

Fl9 ' Pig 5 is a top plan view of a fastener strap 
according to an alternate embodiment of the invention. 
Fig. SA is a highly enlarged detail side view of a 
portion of F^.^ ^ ^ ^ ^ a die . cutting pattern 
for cutting the fastener strap of Fig. 5 from a sheet 

' """"'pig 7 is a top Plan view of a fastener strap 
..• vet another embodiment of the invention, 

IT^tZ el nt: shown highly enlarged for purposes of 
Ration. Fig. T £^fZ:^^^- 

° X t is e a S persp 0 e ctive view of the fastener strap of 
Fig . 7 wrapped around an article. 

n.^rinticr " f p m hodimentts 
various preferred fastener straps are described 
, s b elow. These fastener straps are all a 
i e they are formed from a sheet material that has 
irs ; surface and a second, opposite surface that s 
constructed to engage the first surface when the first 
and second surface are placed in face-to-face con act 
30 suitable sheet materials will be discussed in further 



detail below. a f . rqt 

A fastener strap 30 according to a first 
entoodiment of the invention is shown in Fxg. 3. 
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strap 30 includes a head 32, an elongated body 34, and a 

, „ -, n - jnr1"^° el ong ate d n pe.i jjag-^a-for 

receiving tail 36. Opening 38 is substantially oval, 
"th its curved ends having a radius of curvature R2 and 
Is centered on the centerline C of the elongated body 34 . 
The head 33 also includes two forward-extending ears 40 
that define a substantially U-shaped edge 42 
therebetween. Ears 40 have a curved outer edge 41. 
radius of curvature Rl, and edge 42 has a radrus o 
curvature R3 adjacent each ear. Edge 42 has a wrdth Wl 
^ad 32 has an overall width W2 and length I* Ears 40 
extend beyond edge 42 by a length L2 . Head 32 has 
s rstantially straight edges 43, which extend to curved 
surfaces 44 of body 34, which curve inward to meet 
substantially straight edge 4, of body 34, the curve 
having a radius of curvature R4 . Opening 3 has a wrdth 
„3, excluding its curved portions, and a tota wrdth, 
■ , ^ir,a its curved portions, of W6. Body 34 has a 
,0 "oth W5 TaU 3. includes a necxed-in region 4B having 
20 I" dth W4 and lengfh Ll . and a tab 49 having a width « 
and length M . widths W! and W4 are less ~ 
W5 of the body, ..axing the tail 36 easrer to thread 
through tbe opening, as compared to the end IS of the 
25 prior art fastener shown in Pi, 1. Tab 49 has a 

substantially U-shaped head, havmg an edge 52 that rs 
shaped to correspond to the shape of edge 42 of head 32 . 
Kdge S2 defines a pair of curved outer edges 50 ea* 
having a radius of curvature R3. The edge between tab 49 
30 "HecLd-in region 43 has a radius of curvature « and 
the edge between necxed-in region 48 and edge 46 of body 
34 has a radius of curvature R4 . The preferred 
dimensions, and relationships between the dimensions, 
will be discussed below. 
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The dimensions LI, L2, and HI. and the radii of 
curvature Rl, *3 and R4 are equal for the head and tarl 

-^TT^T^TTTl^r^.cted (arrow X in Pn^4> 
with edges 4. of the bodies of adjacent straps = touch ng 
t he head of one fastener strap will .nest wr th the aal 
of an adjacent fastener strap, with edge 43 of head 
fitting into necked-in region 48 of tail 36. 

Moreover, because L2, «1, «1 and R3 are 
ch e head and tail, when fastener straps 30 are placed end 
to end (arrow v in Pig. 4, the edge 52 « 
one fastener strap will "nest" into the edge 42 of the 
head of the facing fastener strap. 

Utilizing the "nesting" feature of the straps, a 
1S die-cutting pattern 60 (Fig. 4, can be created that wall 
, - f arrays 62 of fastener straps 30, 

^rated'y cuts 61 that are formed b y die-cutting and 
lit eLen/through the sheet material from which straps 
30 are cut. The fastener straps in each array 62 are 
„ J:::;, direction X, and the arrays are nested end-to- 
end in direction Y. Using die-cutttng pattern 60 
virtually eliminates waste material (the only wasted 
serial being a small border around the array. 

The fastener straps in each array 62 are an 
2 5 interdigitated arrangement, i.e., ot 
straps face in opposite, directions so that the head 
each fastener strap as nested with the taal of each 

adjacent fastener strap. „ n , 1T ..iitv of 

The adjacent arrays together defane a pluralaty 
30 horizontal rows of collinear fastener straps^ The 

fastener straps in each row are positioned head-to taal. 
n other words, the adjacent arrays are positioned so 
Lt «a, each head in a given row faces in the same 
direction as the other head in that row, and (b) the 
35 heads in alternating rows face in opposite directaons. 
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The heads and tails on the outer edge of each 
array include hold points 64, shown in Fig. 4A. Hold 
_^onl^6^^ 
along the strap outline that are not severed by die 
cutting) simplify manufacturing of the straps by 
facilitating later separation of the straps from the 
sheet material by manual or automatic means. Separate 
can be readily accomplished by pulling and breaking the 
hold points under tension. This design also allows 
continuous die cutting, using a rotary die, in the 
machine direction of the oncoming web. This is desirable 
for productivity and strap performance, as the peel and 
shear strengths of the sheet material are greater in the 
machine direction than in the cross machine direction 
i Moreover, because of the arrangement of the straps and 
the hold points, the die cutting operation simultaneously 
slits between the straps in the machine direction, so 
that the straps can be rolled up in single-strap-wide 
rolls without an initial slitting step. 
3 Preferred dimensions and relative dimensions for 

the fastener strap 30 are as follows: L (overall 
length): at least 100 mm; LI: at least 10 mm; L2 : about 0 
to 7 mm; Wl: about 0 to W2 ; W2 : about W5 to 60 mm; W3 : 
about W5 - 2(R2); W4 : W5 - (W2 - W5) or 2(«5) - W2 ; 
5 at least 4 mm, and less than or approximately equal to 
W6; W6: approximately equal to Wl ; Rl : 0 to 0 . 5 (W2 - 
R2- 0 to 0.5(W6); R3 : 0 to L2 . W5 is preferably slightly 
larger than W3 . to provide a slight interference fit that 
makes the strap closure tighter. The compliant nature of 
0 the preferred strap materials allows the strap to fold 
slightly as it is drawn through the opening, allowing the 
strap to be tightened beyond the necked-down region. The 
width W5 of the strap may be significantly wider, e.g., 
up to 4-6 inches or more, in certain applications such as 
35 where the strap is to be used as a handle. If W5 is 
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increased in this manner, the other dimensions would 
increase proportionately. 

_ £jJlt p nrr ct-r^ p fi6. a rrnrding rn a.sernnd. . 



embodiment of the invention, is shown in Pig. 5. 
5 Fastener strap 66 is similar to the fastener strap 30 
shown in Fig. 3 and described above. However, fastener 
strap 30 has relatively sharp transitions between the 
head body, necked-down region and tab, whereas the 
fastener strap 66 is smoothly contoured and transitions 
10 gradually between these features. The smooth contours 
simplify post-die-cutting processing of the straps. 
Subsequent processing typically involves winding and 
packaging small rolls from a set of "mother » rolls that 
are wound up after die-cutting. The smooth edges of the 
15 fastener strap 66 tend not to get caught up on the 

processing equipment used for these steps, prevent xng 
premature breaking of the hold points. As a result, the 
hold points can be made smaller, for a more customer- 
friendly product. 
20 Like the fastener strap 30, fastener strap 66 can 

be nested with adjacent fastener straps and cut using a 
die pattern defining arrays of nested fastener straps. A 
suitable die cutting pattern 68 is shown in Fxg. 6. 

Die cutting patterns 60 and 68 are shown as 
25 examples only. Any number of straps may be nested sxde 
by side, limited only by the available width of the 
incoming sheet material and the capabilities of the 
processing equipment. 

As mentioned above, the fastener straps of the 
30 invention are formed of a sheet material that has a first 
surface and a second, opposite surface that is 
constructed to engage the first surface when the fxrst 
and second surface are placed in face-to-face contact. 
Suitable sheet materials include those that have a base 
■arrying an array of hook elements 70 on a fxrst 
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surface and an array of loop elements 72 on the opposite 
surface, as shown in Fig. 5A. Other suitable sheet 
_ jna£ ^al*-lia 5 ^^ 



and a hook-engageable material, such as that described in 
copending U.S. Serial No. 08/922,292, tiled September 3, 
19 97 on the other surface. Suitable sheet materials can 
be manufactured by the process described in U.S. Patent 
No 5,260.015, the disclosure of which is incorporated by 
reference herein, or by other techniques. A particularly 
preferred sheet material is a flexible material with hook 
elements having a height of from about 0.005 to 0.100 
inches on one surface, and a suitable loop material into 
which the hooks readily engage on the other surface. 

in some cases, it may be difficult to disengage 
; the fastener strap after it has been engaged, due to the 
difficulty of grasping the tail which is soured to the 
underlying strap body. To address this difficulty, the 
fastener strap may be provided with a non-engaging 
portion 74, as shown schematically in Fig. 7. Referring 
3 to Figs. 7 and 7A, the major portion of the fastener 

strap includes hook elements 70, as described above The 
non-engaging portion 74, however, is substantial y free 
of hook elements. This may be due to the hook elements 
having been flattened, as shown in Fig. 7A <««"»f 
5 hooks 76) , or to the hook elements being scraped off or 
removed by other means, e.g., mechanical, 

h eat Alternatively, the sheet material may be molded to 
include areas that are free of hook elements. As shown 
in Fig 7B, when the fastener strap is fastened, non- 
,. engaging portion 74 will not adhere to the underlying 
strap body, but will instead extend freely Thus, to 
disengage the fastener strap a user need only grasp the 
non-engaging portion 74 and pull the engaged strap 
portions apart. Preferably, the length of the non- 
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engaging portion 74 is fro. about 5 to 15 % of the 
overall length L of the fastener strap. 
___ JI o_jnai 1 uf^^ 



TO md J '"J-"'-' ' 1 ■ ' — 

-—^T^TT^r^aTi^ P-vided. and arrays of 
5 fastener straps are die cut using a pattern such as 
discussed above. After die-cutting, if the fastener 
straps are to be sold individually (rather than as a 
sheet) the fastener straps are separated from the sheet 
using a manual or automatic blocking system which winds 
10 up each row of straps (held together in the machine 
direction by the hold points) into spools. 

Other embodiments are within the claims. For 
example, the sheet material of which the fastener straps 
are formed may provide a means for face-to- face 
15 cooperating engagement other than hook and loop 
fastening, e.g., one surface may carry a pressure 
sensitive adhesive and the other surface be formed of a 
material that the pressure sensitive adhesive will adhere 

,0 Moreover, the opening through which the strap is 

threaded could be circular, rather than oval, or could 
have any desired shape that will allow the tail to be 
threaded through the opening. 
What is claimed is: 



WO 00/34144 



PCT7US99/28646 



1 A fastener strap sheet comprising: 

a sheet material having a first surface and a 

said first surface being constructed for 
cooperating engagement with said second surface; and 
a pattern of cuts extending through sard sheet 
..rial said cuts defining an array of fastener straps, 
Hastener strap including an elongated body having a 
predetermined width, and a head portron at one end of the 
holy having a width greater than said predetermrned wrdth 
^fining an opening through which the strap hody can 

bS """The array of straps defining a first set of straps 
and a second set of straps, the head portions of the 
Irs set being located on a first side of the array and 
t he head portions of the second set berng - « 

„ ■ ■■ _ t-V|p array, and tne douico 
second, opposite side ot tne an^, 

first set being directly bordered by and para e 1 wrth 
the bodies of the second set, in an interdrgrtated 
) arrangement . 

2 The fastener strap sheet of claim 1 wherein a 
terminal portion of each said elongated body includes a 
tall having a width that is less than the predetermrned 
width of said elongated body. 

3 The fastener strap of claim 2 wherein the head 
portions of said first set are directly bordered by the 
tails of said second set, and the tails of said frrst set 
are directly bordered by the head portions of sard second 
set . 

4 The fastener strap sheet of claim 3 wherein 
said cuts further define a second array of fastener 
straps, and said second array of fastener straps rs 
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»rt in an end-to-end relationship with said first 
«a° the two arrays defining rows of collinear fastener 

the second array, and the taiis of the 
directly bordered by the head portions of the 
array . 

s The fastener strap sheet of claim 1 wherein 
head portion. 



5 



s The fastener strap sheet of claim 1 wherein 
said first surface of said sheet material carries an 

7 The fastener strap sheet of claim 6 wherein 
sai d second surface of said sheet material carries an 
array of hook-engaging loops. 

20 and a se^d surf ace substantially opposite the first 
<= M id first surface being constructed for face 

c^rij:: said surface, 

. h ead portion at one end of the body having a 
„idth greater than said predetermined width, 
an opening through which the strap body can be pulled, 

^ a tail portion at an opposite end of the body 
hav ing a width less than said predetermined width, sa.d 
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t.il being dimensioned for insertion through said 
opening . 



Tlh71a^e71t^plTcl«- 8 wherein said 

V „ » tab at a terminal end of the taxi and a 
tail includes * (rQm the tab towar ds the head 

5 necked- in region extenaiuy 
portion. 

10 The fastener strap of claim 9, wherein said 
nVh that is equal to or slightly greater than 
T Th 7f said Opening and said neOced-down region 
10 Z I width that is P less than the width of said . opening . 

ia The fastener strap of claim 8 wherein said 

constructed for engagement with sard hooks. 

12 The fastener strap of claim 11 wherein said 
" second surfaced said sheet material carries an array of 
hook- engaging loops. 

n A fastener strap comprising: 
'portion of sheet material having , a first surf ace 
h surface substantially opposite the first 
20 SeC ::" d Tirst surface being constructed for face- 

:r £ :::' co^erX engagement with said second surface, 

•^ST^ -oh P the strap body can be pulled,- 

and * ^ ^vL^r^gT .riTopt^ 

3 0 being dimensioned for insertion 
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i H-no a reoion of said sheet material that has been 
^^.ij^e^o^^ 



14 The fastener strap of claim 13 wherein said 
5 region is oonstruoted to he grasped by a user to 

"curtate disengagement of said first surface of sard 
^materia! from said second surface when the two 
surfaces are in face-to-face engagement. 

15 The fastener strap of claim 13 wherein said 
10 tail has a width less than said predetermined wrdth. 

16 . The fastener strap of claim IS wherein .said 
• , » tab at a terminal end of the tail and a 

^^Z^ from the tab towards the head 

portion. 

17 The fastener strap of claim 16, wherein said 
15 • ,i t-o or sliqhtly greater than 

a W idth that is equal to or siignu y 

ie The fastener strap of claim 15 wherein said 
f »,e of said sheet material carries an array of 

20 :::: z'zrj^ ««. - tr — - 

constructed for engagement with sard hooks. 

19 The fastener strap of claim 18 wherein said 
second surface of said sheet material carries an array of 
2 5 hook- engaging loops. 

20 . A method of producing a plurality of fastener 
straps, comprising 
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(a) providing a sheet material having a first 
and a seC ond surface substantially opposxte the 

— ££^r^^^-«* with said second 

5 ^^"^Tle-cutting the sheet material according to a 
Hie cut pattern, the die cut pattern 
ZZZTJZ o« fastener straps, each strep having 

- - r e r-ar;r r ;^: ly 

10 "1^1^ nHer^ ah opening through which the 
! WV can be pulled, the array of straps defxmng a 
S £ r s t set o TIL straps and a second set o £ said straps, 
the Lai portions of the first set hein 9 located on a 
the P head portlons o£ the 

^red ^ and parallel with the hodies of the second 
set, in an interdigitated arrangement. 

21 The method of claim 20 further comprising 
separating the fastener straps from said array. 

22 The method of claim 20 wherein said first 
surface of said sheet material carries an array of hooKs 
Hd said second surface of said sheet material rs 
constructed for engagement with said hooks. 

23 The method of claim 22 wherein said second 
surface of said sheet material carries an array of hooh- 
engaging loops. 

2i The method of claim 20 further comprising 
forming the head portions hy die cuts that simultaneously 
form portions of the hodies of adjacent straps. 
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25 Th e method of claim 20 wherein a terminal 
portion of each said elongated body includes a taxi _ 

j^a_^h^^^ 
of said elongated body. 

26 The method of claim 25 wherein the head 
portions of said first set are directly 

•-, f .aid second set, and the tails of said first set 

* «- — - rtions o£ said sec ° nd 



are 
set 



10 



27 The method of claim 20 wherein each tail 
• i a tab at a terminal end of the tail and a 

rr d in — «- - — ■ the head 

portion. 

28 The method of claim 27 wherein the necked-in 

the second sets of straps. 

2 9 The method of claim 2 0 wherein said die cut 
pattern further defines a second array of fastener 

straP . in which, in alternating rows, the head portions 
of the first array are directly bordered by the tarls of 
2 S the second array, and the tails of the first array are 
directly bordered by the head portions of the second 



array . 

30 



30 



3 0 The fastener strap sheet of claim 1 wherein 
aach fastener strap has smoothly contoured "ansrtrons 
between its head portion and its elongated body. 
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31 The fastener strap sheet of claim 5 wherein 
ea ch fastener strap hass ^^^^ 
_-betwee*-4*e-4>e a dH?^^ 



„ The fastener strap of claim 9 wherein the 
5 fa stener 32 stra T p h hae smoothly contoured transitions between 
the head portion, tail, necKed-in reg.on and tab. 

33 The fastener strap of claim 16 wherein the 
£as tener 3 stra T p hes smooth .entered transitions between 
the head portion, tail, nec k ed-in regxon and tab. 

34. The method of claim 27 wherein each fastener 
10 st rap has smoothly contoured transitions between the 
portion, tail, necked-in region and tab. 

« The method of claim 34 wherein the smoothly 
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